Natural peptides and small proteins in general have amino acid compositions that diverge much more from the average composition of all proteins than do those of proteins. The effect is large and consistent enough to provide a rough check on the measured molecular mass of a protein and to indicate whether it is likely to have a significantly repetitive structure. For example, the a-chain of tropomyosin, a highly repetitive protein, has no amino acid composition that would be characteristic of a much smaller protein. The observation provides support for the suggestion [Taylor, Britton & van Heyningen (1983) Biochem. J. 209, 897-899] that tetanus toxin resembles a trimer of the light chain produced by proteolysis.
At first sight, the idea that the amino acid composition of a protein might provide a guide to its molecular size is so obviously absurd that it is unworthy of serious consideration. Nonetheless, the divergence of the composition of any protein from the average composition of a large set of diverse proteins correlates remarkably well with the reciprocal of the number of residues in it. The correlation is not good enough to offer a useful way of measuring molecular mass as such, but it can indicate whether a protein may possess a previously unrecognized oligomeric structure or a highly repetitive sequence.
The amino acid compositions of proteins are often compared by means of the index SAQ proposed by Marchalonis & Weltman (1971) , which is defined as the sum of the squares of the differences between two proteins of the mole percentages of the 18 kinds of amino acid commonly distinguished in composition measurements. Although Marchalonis & Weltman (1971) suggested that SAQ values less than 100 might constitute evidence of relatedness, it is now clear, both from theoretical considerations , 1979 and from observations with proteins of known sequence (CornishBowden, 1979 (CornishBowden, , 1980 'superfamilies' (Dayhoff, 1978) , i.e. 118 proteins for which no sequence relatedness has been detected.
For each protein, the value of SAQo is plotted in Fig. 1 against 1/N, the reciprocal of the number of residues. It is evident from inspection that there is a remarkably good proportionality, which is confirmed by the high value of +0.79 for Spearman's rank correlation coefficient (Kendall, 1970) . Although any protein must be more than just a random sequence of amino acid residues (Holmquist & Moise, 1975; Cornish-Bowden & Marson, 1977) , it is noteworthy that a simple model edicts that SAQo should be proportional to 1/N. If the amino acids are distributed at random, and Xi0 is the probability (in percent) that the ith type of amino acid will occur at any locus, then the properties of the multinomial distribution , 1979 Cornish-Bowden & Marson, 1977) lead to the conclusion that the expected value of SAQ0, i.e. the mean of its distribution, is (104-_ X102)/N, or 9300/N. The median value of N.SAQo for the 118 proteins is actually 18900, more than double 9300, but it is nonetheless remarkable that a model that is Vol. 213 Table 1 , the divergence of the amino acid composition from the average composition shown in Table 1 
